Novel nucleotide substitutions within the coding region of DNMT2 are in strong linkage disequilibrium in Caucasians and Japanese.
Investigations into mechanims by which cytosine methylation may be genetically controlled have led to the identification of single nucleotide polymorphisms within the coding region of DNMT2 that are conserved in different ethnic groups. The DNMT2 I allele includes a G at nucleotide position 104 of exon 2 and a C at position 50 of exon 4. The alternative allele, DNMT2 II, includes an A and T, respectively, at these positions. G was never found in the absence of C and vice versa and A was never found in the absence of T and vice versa. The gene products of DNMT2 I and DNMT2 II differ by the inclusion of a histidine or tyrosine residue at the position specified by codon 101. This amino acid substitution alters the amino acid composition of a conserved methylating enzyme motif shown to be involved in S-adenosylmethionine binding in M.HhaI, a bacterial methyltransferase that is almost identical to DNMT2 in size and structure. Demonstration of strong linkage disequilibrium between the nucleotide substitutions associated with each DNMT2 allele provides valuable tools for the investigation of molecular genetic mechanisms of evolution and speciation.